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424  TRAPELO  ROAD 
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JUN  1  9  1980 


Honorable  Ella  T.  Grasso 

Governor  of  the  State  of  Connecticut 

State  Capitol 

Hartford,  Connecticut  06115 


Dear  Governor  Grasso: 

Inclosed  is  a  copy  of  the  Porter  Reservoir  Dam  Phase  1  Inspection 
Report,  which  was  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  is  presented  for  your  use  and  is  based 
upon  a  visual  inspection,  a  review  of  the  past  performance  and  a  brief 
hydrological  study  of  the  dam.  A  brief  assessment  is  included  at  the 
beginning  of  the  report.  1  have  approved  the  report  and  support  the 
findings  and  recommendations  described  in  Section  7  and  ask.  that  you 
keep  me  Informed  of  the  actions  taken  to  Implement  them.  This  follow-up 
action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Protection,  the  cooperating  agency  for  the  State  of  Connecticut. 
In  addition,  a  copy  of  the  report  has  also  been  furnished  the  owner. 
City  of  Manchester,  Hater  6  Sewer  Department,  Manchester,  Connecticut 
06040. 


Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 


1  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Protection  for  your  cooperation  in  carrying  out  this 
program. 


Incl 

As  stated 


Sincerely, 


Colonel,  Corps  of  Engineers 
Division  Engineer 


DTIC 

elects 

JUL2  t984 
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CT  00014 

Porter  Reservoir  Dam 
Manchester 

Hartford  County,  Connecticut 
Porter  Brook 
November  14,  1979 


BRIEF  ASSESSMENT 

> 

Porter  Reservoir  Dam  is  an  earth  embankment  approximately  680  feet  long 
with  a  maximum  height  of  about  32  feet.  The  upstream  slope  of  the  embankment  is 
approximately  2H:1V  and  is  riprap-lined  to  within  3  feet  of  the  top  of  the  dam.  The 
crest  width  of  the  dam  is  about  15  feet.  yThe  downstream  slope  is  approximately 
2.25  H:1V  from  the  top  of  the  dam  to  a  50-foot  wide  berm  located  approximately  20 
feet  below  the  dam  crest.  The  lower  portion  of  the  slope,  from  the  berm  to  the  toe, 
is  approximately  3H:1V.  >The  spillway  consists  of  a  concrete  weir  located  about  75 
feet  downstream  of  the  reservoir  in  a  20-foot  wide  stone-lined  channel.  The  purpose 
of  the  dam,  which  is  believed  to  have  been  constructed  around  1902,  is  to  impound  a 
water  supply  for  the  City  of  Manchester  water  distribution  system. 

Porter  Reservoir  Dam  has  a  drainage  area  of  approximately  0.6  square  miles, 
with  only  about  0.15  square  miles  draining  directly  to  the  reservoir.  The  maximum 
storage  capacity  of  the  reservoir  is  100  acre-feet.  Based  on  this  storage  capacity 
and  the  maximum  height  of  32  feet,  the  dam  is  classified  in  the  "Small"  size 
category.  A  breach  of  the  dam  with  the  reservoir  surface  at  the  top  of  the  dam 
would  cause  appreciable  property  damage  but  little  or  no  loss  of  life.  Therefore,  the 
dam  is  classified  in  the  "Significant"  hazard  potential  category.  The  recommended 
test  flood  range  for  a  "Small"  size,  "Significant"  hazard  dam  is  from  the  100-year 
flood  to  one-half  of  the  Probable  Maximum  Flood  (PMF).  Due  to  the  potential  for 
property  damage  at  several  residences  downstream,  the  selected  test  flood  is  one- 
half  of  the  PMF. 

/ 

The  peak  inflow  and  outflow  rates  for  the  test  flood  at  Porter  Reservoir  were 
computed  to  be  600  cfs  and  570  cfs,  respectively.  The  peak  outflow  corresponds  to 
a  stage  of  4.2  feet  above  the  spillway  crest,  or  1.8  feet  below  the  top  of  dam 
elevation.  The  spillway  is  capable  of  discharging  970  cfs  and  can  pass  100  percent 
of  the  test  flood  without  overtopping  of  the  embankment.  The  failure  analysis 
indicated  that  a  breach  of  the  dam  would  result  in  a  stream  depth  of  3.3  feet  at  the 
downstream  damage  center. 


V-. 


-The  dam  appears  to  be  in  fair  condition.  The  upstream  and  downstream  slopes 
of  the  embankment  are  overgrown  with  brush  and  trees  and  the  crest  of  the  dam  is 
unprotected  from  erosion.  The  masonry  of  the  appurtenant  structures  is  in  need  of 
minor  repairs  at  several  locations  and  seepage  was  observed  during  the  inspection  at 
the  outlet  structure.  Several  of  the  gate  valves  associated  with  operations  of  the 
dam  were  inoperable  at  the  time  of  the  inspection. 

Within  one  year  after  receipt  of  this  Phase  I  Inspection  Report,  the  Owner,  the 
City  of  Manchester  Water  and  Sewer  Department,  should  retain  the  services  of  a 
qualified  registered  professional  engineer  for  the  following  purposes:  1)  To 
investigate  the  source  of  the  seepage  observed  at  the  outlet  structure  and 
recommend  a  means  of  treatment,  and  2)  to  direct  the  removal  of  trees  and  their 
root  systems  from  the  downstream  slope  and  the  vicinity  of  the  abutments. 

The  Owner  should  also  implement  the  following  operation  and  maintenance 
procedures:  1)  Vegetation  on  the  upstream  and  downstream  slopes  of  the  dam  should 
be  cut  and  vegetation  growing  between  the  riprap  should  be  removed;  2)  depressions 
on  the  crest  of  the  dam  should  be  filled  and  the  crest  should  be  provided  with  either 
a  vegetative  cover  or  a  paved  roadway;  3)  deteriorated  masonry  on  the  appurtenant 
structures  should  be  repaired;  4)  inoperable  gate  valves  should  be  repaired  and 
exercised  on  a  regular  basis;  and  3)  a  program  of  annual  technical  inspection  should 
be  instituted  and,  in  conjunction,  a  regular  maintenance  program  should  be 
established. 


O'BRIEN  &  GJ 


[NEERS,  INC. 
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This  Phase  I  Inspection  Report  on  Porter  Reservoir  Dam 
has  been  reviewed  by  the  undersigned  Review  Board  menbers .  In  our 
opinion,  the  reported  findings,  conclusions,  and  recoauendatlons  sre 
consistent  with  the  Recosaended  Guidelines  for  Safety  Inspection  of 
Pans,  and  with  good  engineering  judgnent  and  practice,  and  is  hereby 
submitted  for  approval. 


Engineering  Division 


ARAMAST  MAHTES1AN,  MEMBER 
Foundation  &  Materials  Branch 
Engineering  Division 


CARNEY  M.  TERZIAN,  CHAIRMAN 
Design  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED t 


Chief,  Engineering  Division 
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This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies  of 
theses  guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  a  Phase  1  Investigation  is  to  identify 
expeditiously  those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  available  data  and 
visual  inspections.  Detailed  investigation,  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a  Phase  I  investigation:  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition  of 
the  dam  is  based  on  observations  of  field  conditions  at  the  time  of  inspection  along 
with  data  available  to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while  improving  the  stability  and 
safety  of  the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is  evolutionary  in  nature. 
It  would  be  incorrect  to  assume  that  the  present  condition  of  the  dam  will  continue 
to  represent  the  condition  of  the  dam  at  some  point  in  the  future.  Only  through 
continued  care  and  inspection  can  there  be  any  chance  that  unsafe  conditions  be 
detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the  Spillway  Test 
flood  is  based  on  the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  Because  of  the  magnitude 
and  rarity  of  such  a  storm  event,  a  finding  that  a  spillway  will  not  pass  the  test 
flood  should  not  be  interpreted  as  necessarily  posing  a  highly  inadequate  condition. 
The  test  flood  provides  a  measure  of  relative  spillway  capacity  and  serves  as  an  aid 
in  determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and  the  downstream  damage 
potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of  the  need  for 
fences,  gates,  no-trespassing  signs,  repairs  to  existing  fences  and  railings  and  other 
items  which  may  be  needed  to  minimize  trespass  and  provide  greater  security  for 
the  facility  and  safety  to  the  public.  An  evaluation  of  the  project  for  compliance 
with  OSHA  rules  and  regulations  is  also  excluded. 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 
PORTER  RESERVOIR  DAM 


SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority.  The  National  Dam  Inspection  Act  (Public  Law  92-367)  was 
passed  by  Congress  on  August  8,  1972.  Under  this  Act,  the  Secretary  of  the  Army 
was  authorized  to  initiate,  through  the  Corps  of  Engineers,  the  National  Program  for 
Inspection  of  Dams  throughout  the  United  States.  Responsibility  for  supervising 
inspection  of  dams  in  the  New  England  Region  has  been  assigned  to  the  New  England 
Division  of  the  Army  Corps  of  Engineers. 

O'Brien  &  Gere  Engineers,  Inc.  has  been  retained  by  the  New  England  Division 
to  inspect  and  report  on  selected  non-federal  dams  in  the  State  of  Connecticut. 
Authorization  and  Notice  to  Proceed  were  issued  to  O'Brien  &  Gere  by  a  letter 
dated  November  6,  1979  and  signed  by  Col.  William  E.  Hodgson,  Jr.  Contract  No. 
DACW  33-80-C-0014  has  been  assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose  of  Inspection.  The  purpose  of  inspecting  and  evaluating  non- 
federal  dams  is  to: 

1.  Identify  conditions  which  threaten  public  safety  and  make  the 
Owner  aware  of  any  deficiencies  so  that  he  may  correct  them  in  a  timely  manner. 

2.  Encourage  and  prepare  the  State  to  initiate  an  effective  dam  safety 
program  for  non-federal  dams  as  soon  as  possible. 

3.  Update,  verify  and  complete  the  National  Inventory  of  Dams. 

1.2  Description  of  Project  (Information  with  regard  to  Porter  Reservoir  Dam  was 
provided  by  the  City  of  Manchester  Water  and  Sewer  Department.) 

a.  Location.  Porter  Reservoir  Dam  is  located  in  the  southeast  corner  of 
the  City  of  Manchester,  Connecticut.  To  illustrate  the  location,  a  portion  of  the 
USGS  Quadrangle  map  entitled  "Rockville,  Conn."  has  been  included  as  Ficjure  1  on 
page  vi  of  this  Report.  USGS  reference  coordinates  for  this  site  are  N  41°46.5'  and 
W  72°29.2'. 

Water  flowing  over  the  spillway  at  Porter  Reservoir  is  conveyed  westerly  via 
Porter  Brook  approximately  5  miles  to  Laurel  Lake.  Here,  the  water  flows  into  the 
Hockanum  River  and  is  again  conveyed  westerly  approximately  4  river  miles  to  the 
Connecticut  River. 


The  initial  flood  impact  area  consists  of  several  homes  located  approximately 
2,000  feet  downstream  of  Porter  Reservoir  Dam. 

b.  Description  of  Dam  and  Appurtenances.  Porter  Reservoir  Dam  is  a  680- 
foot  long  earth  embankment  with  a  maximum  height  of  32  feet.  The  upstream  slope 
of  the  embankment  is  approximately  2H:1V  and  is  protected  with  random  size  riprap 
to  within  3  feet  of  the  top  of  the  dam.  The  downstream  slope  of  the  dam  is 
approximately  2.25  H:1V  from  the  top  of  the  dam  to  a  50-foot  wide  berm  located 
about  20  feet  below  the  dam  crest.  The  remainder  of  the  downstream  slope  is 
approximately  3H:1V  from  the  berm  to  natural  ground  at  the  downstream  toe.  The 
crest  of  the  dam  is  15  feet  wide. 

According  to  a  set  of  1902  drawings,  the  dam  is  provided  with  a  masonry 
corewall  and  is  constructed  in  5  zones.  The  corewall  extends  from  an  average  depth 
of  5  feet  below  the  original  ground  surface  to  4  feet  below  the  top  of  the  dam.  The 
embankment  consists  of  a  gravel  layer  and  an  impervious  material  zone  upstream  of 
the  corewall  and  a  coarse  material  zone,  a  pit  gravel  zone  and  a  reservoir  loam 
layer  downstream  of  the  corewall.  For  details  of  the  corewall  and  zoning,  see  Page 
B-6. 

The  service  spillway,  which  is  located  at  the  right  abutment,  consists  of  a  20- 
foot  wide  channel  with  stone  masonry  walls  and  a  1.5-foot  high  concrete  weir 
located  in  the  channel  about  75  feet  downstream  of  the  reservoir.  Photos  of  the 
spillway  are  included  in  Appendix  C. 

A  gatehouse,  equipped  with  6  gate  valves  for  performing  a  variety  of  operating 
functions,  is  located  approximately  150  feet  from  the  right  abutment  in  the 
reservoir.  An  access  bridge  extends  from  the  gatehouse  to  steps  located  on  the 
upstream  face  of  the  dam.  (See  photos  in  Appendix  C). 

Outlet  works  consist  of  a  6-inch  blowoff  pipe,  a  12-inch  reservoir  drain  pipe, 
and  a  12-inch  bypass  pipe.  The  pipe  alignments  are  shown  in  schematic  form  on 
Page  B-4.  In  addition  to  the  outlets  from  the  reservoir,  a  10-inch  diameter  pipe 
allows  discharge  from  an  upstream  flood  control  reservoir  to  bypass  Porter 
Reservoir.  The  outlet  to  this  10-inch  bypass  pipe  is  a  "Tee"  section  located  in  the 
spillway  outlet  channel  about  300  feet  downstream  of  the  reservoir.  The  outlet 
works  are  described  in  more  detail  in  Section  1.3  b.l. 

c.  Size  Classification.  Porter  Reservoir  Dam  has  a  maximum  height  of 
approximately  32  feet,  which  is  less  than  the  40-foot  upper  limit  for  "Small"  size 
structures.  Porter  Reservoir  has  a  maximum  storage  capacity  of  about  100  acre- 
feet,  which  is  less  that  the  1,000  acre-foot  upper  limit  for  "Small"  size  dams. 
Therefore,  Porter  Reservoir  Dam  is  classified  in  the  "Small"  size  category. 
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d.  Hazard  Classification.  The  initial  flood  impact  area  consists  of  several 
homes  located  about  2,000  feet  downstream  of  the  dam.  The  breach  analysis 
indicates  that  the  failure  of  the  dam  with  the  reservoir  surface  at  the  top  of  the 
dam  would  result  in  a  depth  of  flow  of  1.3  feet  above  the  channel  banks  at  the 
downstream  hazard  area.  The  sill  elevation  of  the  lowest  house  in  this  vicinity  was 
estimated  to  be  about  2  feet  above  the  channel  banks.  In  addition,  a  highway  bridge 
in  this  vicinity  could  be  subjected  to  damage  by  breach  floods.  Therefore, 
appreciable  property  damage  to  basements  and  the  highway  bridge  is  likely  to  occur 
at  this  location  but  no  loss  of  life  would  be  expected.  Several  other  potential 
damage  areas  located  further  downstream  could  also  be  subjected  to  property 
damage.  Due  to  these  considerations,  Porter  Reservoir  Dam  is  classified  in  the 
"Significant"  hazard  potential  category. 

e.  Ownership.  The  dam  is  owned  by  the  City  of  Manchester;  c/o  Water  & 
Sewer  Department;  Manchester,  Connecticut;  06040.  (Telephone:  203/647-3137). 

f.  Operator.  Mr.  John  Bozio,  Chief  Operator  at  the  Cooper  Hill  Water 
Treatment  Plant,  is  responsible  for  operations  at  Porter  Reservior.  His  address  is: 
Cooper  Hill  Water  Treatment  Plant;  49  Cooper  Hill  Road;  Manchester,  Connecticut; 
06040  (Telephone:  203/647-3208). 

g.  Purpose  of  Dam.  The  dam  was  constructed  to  impound  water  for  the 
City  of  Manchester  water  distribution  system  and  is  still  used  for  this  purpose. 

h.  Design  and  Construction  History.  The  only  available  information  with 
regard  to  the  original  design  and  construction  of  the  dam  is  a  set  of  plans  for  Porter 
Brook  Reseroir  dated  1902.  However,  a  number  of  discrepancies  exist  between  the 
plan  drawings  and  the  field  observations  and  it  appears  unlikely  that  the  dam  was 
constructed  as  originally  designed.  The  1902  plan  drawings  have  been  reproduced 
and  included  in  Appendix  B. 

i.  Normal  Operating  Procedures.  Porter  Reservoir  functions  as  the 
primary  source  of  water  for  a  portion  of  Manchester.  Water  from  the  reservoir 
enters  the  gatehouse  through  a  16-inch  diameter  intake  pipe  (Elev.  403  NGVD), 
passes  through  a  vertically  mounted  wire  mesh  screen,  and  is  conveyed  from  the 
gatehouse  via  a  12-inch  water  supply  main  (see  Page  B-3).  A  short  distance 
downstream  of  the  dam,  an  8-inch  diameter  line  branches  from  the  main  to  a 
chemical  feed  and  pumping  station,  where  the  water  is  injected  with  chemicals  and 
pumped  to  storage  tanks  located  at  Rock  Ledge  within  the  Town  of  Manchester. 
Still  further  downstream  on  the  12-inch  main,  there  is  a  chemical  feed  station  where 
the  water  is  treated  prior  to  flowing  by  gravity  to  the  City  distribution  system. 

A  sluiceway  is  located  near  the  left  abutment  which  may  be  used  to  transfer 
water  from  Howard  Reservoir  to  Porter  Reservoir.  When  the  water  level  at  Porter 
Reservoir  falls  approximately  two  feet  below  the  normal  pool  elevation,  operating 
personnel  will  open  a  valve  at  Howard  Reservoir  which  will  permit  water  to  flow  by 
gravity  via  a  12-inch  diameter  pipeline  to  Porter  Reservoir  Approximately  350  feet 
from  Porter  Reservoir,  the  pipeline  discharges  into  an  open  channel  which  conveys 
the  flow  the  remainder  of  the  distance.  According  to  the  operator,  this  procedure  is 
performed  on  a  seasonal  basis,  depending  upon  weather  conditions. 
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Operating  personnel  also  have  the  flexibility  of  discharging  water  directly 
from  Howard  Reservoir  to  the  City  distribution  system.  This  may  be  accomplished 
by  operating  the  appropriate  valves  located  just  downstream  of  Howard  Reservoir  to 
allow  water  to  flow  through  a  pressure  reducing  valve  and  into  the  12-inch  water 
supply  main.  The  layout  of  the  interconnecting  piping  is  illustrated  on  Page  B-4. 

Further  information  with  regard  to  the  system  operation  is  presented  in 
Section  4.1a. 

1.3  Pertinent  Data 


a.  Drainage  Area.  The  area  draining  to  Porter  Reservoir  encompasses 
approximately  0.6  square  miles  to  the  east  of  the  reservoir.  The  watershed 
topography  ranges  from  Elevation  1000  in  the  upper  reaches  to  Elevation  418  at  the 
normal  reservoir  surface. 

Approximately  700  feet  upstream  of  Porter  Reservoir,  a  dike  has  been 
constructed  which  prevents  runoff  from  the  upstream  portion  of  the  drainage  basin 
(primarily  residential)  from  draining  directly  to  Porter  Reservoir.  This  runoff 
bypasses  Porter  Reservoir  by  means  of  a  10-inch  diameter  pipe  unless  the  water  is 
urgently  needed  to  build  up  the  water  supply.  The  dike  drains  approximately  0.45 
square  miles  of  the  total  watershed,  reducing  the  effective  drainage  area  of  Porter 
Reservoir  to  approximately  0.15  square  miles.  However,  in  computing  the  test  flood 
it  was  assumed  that  all  the  watershed  runoff  reaches  Porter  Reservoir. 

b.  Discharge  at  Damsite. 

1.  Outlet  Works.  Three  conduits  are  located  near  the  center  of  the 
dam  which  may  be  used  to  lower  or  drain  the  impoundment.  Two  of  the  conduits,  a 
12-inch  diameter  outlet  and  a  6-inch  diameter  blowoff,  extend  from  the  gatehouse 
and  discharge  just  downstream  of  the  dam  at  the  outlet  structure.  The  third  pipe,  a 
12-inch  diameter  low  level  discharge  pipe,  extends  from  the  reservoir  directly  to 
Porter  Brook.  The  combined  discharge  capacity  of  these  three  outlet  pipes  is 
approximately  60  cfs. 

In  addition,  there  is  a  10-inch  diameter  pipe  which  may  be  used  to  divert  flows 
resulting  from  upstream  runoff  around  the  reservoir.  This  bypass  pipe  discharges 
the  water  approximately  300  feet  downstream  of  the  reservoir  to  the  spillway 
channel.  A  photo  of  the  "Tee"  section  located  at  the  bypass  pipe  outlet  is  included 
in  Appendix  C. 


2.  Maximum  Known  Flood.  Rainfall  data  and  pool  elevation  records 
from  1960  to  the  present  are  available.  However,  it  is  known  that  larger  storms 
occurred  prior  to  1960  and  that  runoff  resulting  from  those  storms  did  not  overtop 
the  dam. 


3.  Ungated  Spillway  Capacity  at  Top  of  Dam.  The  capacity  of  the 
service  spillway  at  top  of  dam  Elevation  424.0  NGVD  is  970  cfs. 
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4.  Unqated  Spillway  Capacity  at  Test  Flood  Elevation.  At  test  flood 
Elevation  422.2  NGVD,  the  spillway  capacity  is  568  cfs. 

5.  Gated  Spillway  Capacity  at  Normal  Pool  Elevation.  Not  Applicable. 

6.  Gated  Spillway  Capacity  at  Test  Flood  Elevation.  Not  Applicable. 

7.  Total  Spillway  Capacity  at  Test  Flood  Elevation.  (See  4  above). 

8.  Total  Project  Discharge  at  Top  of  Dam.  The  total  project  discharge 
capacity,  including  the  outlet  works,  at  top  of  dam  Elev.  424.0  NGVD  is 
approximately  1,030  cfs. 

9.  Total  Project  Discharge  at  Test  Flood  Elevation.  The  total  project 
discharge  capacity,  including  the  outlet  works,  at  test  flood  Elev.  422.2  NGVD  is 
approximately  630  cfs. 

c.  Elevation. 


Streambed  at  Toe  of  Dam 

392- 

Bottom  of  Cutoff 

375± 

Maximum  Tail  water 

Unknown 

Recreation  Pool 

418 

Full  Flood  Control  Pool 

N/A 

Spillway  Crest 

418 

Design  Surcharge  (Original  Design) 

Unknown 

Top  of  Dam 

424 

Test  Flood  Surcharge 

422.2 

Reservoir  Length.  (Feet) 

Normal  Pool 

800 

Flood  Control  Pool 

N/A 

Spillway  Crest  Pool 

800 

Top  of  Dam  Pool 

1,400 

Test  Flood  Pool 

1,200 

Storage.  (Acre-feet) 

Normal  Pool 

45 

Flood  Control  Pool 

N/A 

Spillway  Crest  pool 

45 

Top  of  Dam  Pool 

100 

Test  Flood  Pool 

81 
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f.  Reservoir  Surface  Area.  (Acres) 


Normal  Pool 

7 

Flood  Control  Pool 

N/A 

Spillway  Crest  Pool 

7 

Top  of  Dam  Pool 

12 

Test  Flood  Pool 

10 

g.  Dam  Data. 

Type 
Length 
Height 
Top  Width 

Side  Slopes  (Upstream) 

(Downstream) 

Zoning 

Impervious  Core 
Cutoff 

Grout  Curtain 

h.  Diversion  and  Regulating  Tunnel. 

There  is  a  10-inch  diameter  pipe  which  is  normally  used  to  direct 
upstream  runoff  around  the  reservoir  so  that  water  quality  will  not  be 
affected. 


Earth  Embankment 
680  feet 
32  feet 
15  feet 
2H:1V 
2.25H:1V  (Upper) 
3H:1V  (lower) 
5  zones,  See  Appendix  B 
Masonry  Corewall,  See  Appendix  B 
Sheetpiling,  See  Appendix  B 

None 


i.  Spillway. 

Type 

Length  of  Weir 
Crest  Elevation 
Gates 

Upstream  Channel 
Downstream  Channel 

j.  Regulating  Outlets. 

1)  Main  Outlet 
Invert  Elevation 
Size 

Description 
Control  Mechanism 


Concrete  Weir 
20  feet 
418 
None 

20-foot  wide  channel 
with  masonry  training  walls 
Discharge  to  Porter  Brook 


398 

12-inch  Diameter 
Cast  Iron  Pipe 
Gate  Valve 


2)  Low  Level  Discharge 
Invert  Elevation 
Size 

Description 
Control  Mechanism 

3)  Blowoff  Pipe 
Invert  Elevation 
Size 

Description 
Control  Mechanism 


398 

12-inch  Diameter 
Cast  Iron  Pipe 
Gate  Valve 


397.5 

6-inch  Diameter 
Cast  Iron  Pipe 
Gate  Valve 
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SECTION  2 


ENGINEERING  DATA 


2.1  Design 

A  set  of  original  design  drawings  (dated  1902)  have  been  obtained  and  are 
included  in  Appendix  B.  Several  discrepancies  between  the  design  drawings  and  the 
existing  structure  were  noted  during  the  visual  inspection. 

2.2  Construction 


No  construction  information  is  available.  However,  the  dam  does  not  appear 
to  have  been  constructed  in  conformance  with  the  original  design  drawings  (See 
Section  2.4c.). 

2.3  Operation 

According  to  Mr.  Norman  McKee,  the  Owner's  representative,  rainfall  and 
reservoir  surface  elevation  records  have  been  maintained  since  1960.  A  number  of 
gates  are  available  for  performing  a  variety  of  operating  functions,  however,  no 
records  of  such  operations  are  maintained. 

2.4  Evaluation 


a.  Availability.  The  following  information  was  furnished  by  the  City  of 
Manchester  Water  and  Sewer  Department: 

1.  Porter  Brook  Reservoir:  Drawings  of  Dam  (1902) 

2.  Porter  Reservoir:  Water  Facilities  Inventory 

A.  Porter  Reservoir  &  Gatehouse 

B.  Outlet  Facilities:  Plan  &  Section 

C.  Outlet  Facilities:  Plan 

O.  Outlet  Facilities:  Schematic 

All  of  the  above  information  has  been  reproduced  and  included  in  Appendix  B. 

b.  Adequacy.  Sufficient  information  has  been  obtained  during  the  field 
investigation,  from  available  drawings,  and  through  telephone  conversations  with 
City  personnel  to  conduct  a  Phase  I  dam  evaluation. 

c.  Validity.  Several  discrepancies  exist  between  the  original  design 
drawings  (1902)  and  the  existing  dam.  The  spillway  crest  length  is  greater  and  the 
freeboard  is  less  than  indicated  on  the  original  drawings.  The  gatehouse  was 
constructed  at  the  upstream  toe  of  the  embankment  rather  than  in  the  dam  and  the 
pipes  are  sized  differently.  The  downstream  slope  contains  a  berm  which  does  not 
appear  on  the  drawings.  The  height  of  the  dam  does  not  appear  to  be  as  great  as 
designed  and  the  datum  base  used  for  the  design  drawings  is  unknown.  Therefore,  it 
appears  that  the  dam  was  not  constructed  in  conformance  with  the  original  design 
drawings  and  may  actually  have  been  redesigned.  The  remainder  of  the  information 
provided  appears  to  be  valid. 


SECTION  3 


VISUAL  INSPECTION 


3.1  Findings 

a.  General.  Porter  Reservoir  Dam  was  inspected  on  November  14,  1979. 
At  the  time  of  the  inspection,  the  pool  elevation  was  approximately  1  foot  below  the 
spillway  crest  or  about  7  feet  below  the  top  of  the  dam.  Underwater  areas  were  not 
inspected. 

A  checklist  of  observations  and  comments  made  during  the  inspection  is 
included  as  Appendix  A. 

b.  Dam.  The  dam  appeared  to  be  in  fair  condition  on  the  date  of  the 
inspection.  However,  the  following  deficiencies  were  observed  during  the  visual 
inspection.  The  upstream  slope  of  the  embankment  (above  the  riprap)  is  overgrown 
with  v.«seds  and  small  bushes.  The  riprapped  portion  of  the  slope  has  settled  slightly 
and  vegetation  is  growing  between  some  of  the  stones.  The  crest  of  the  dam  is  bare 
earth,  apparently  due  to  traffic  across  the  dam,  and  contains  numerous  depressions. 
The  downstream  slope  of  the  embankment  is  partially  obscured  by  a  thick  growth  of 
vegetation.  A  path  has  been  eroded  along  the  slope  between  the  top  of  the  dam  and 
the  berm.  A  number  of  trees  are  growing  from  the  lower  section  of  the  downstream 
slope  and,  to  a  lesser  extent,  from  the  berm.  Large  trees  are  growing  at  the 
downstream  toe  of  the  dam  and  in  the  vicinity  of  the  abutments. 

c.  Appurtenant  Structures.  The  masonry  gatehouse  and  access  bridge 
appeared  to  be  in  fair  condition  at  the  time  of  the  inspection.  The  only  deficiencies 
observed  were  cracks  in  the  mortar  between  stone  blocks  near  the  water  level. 

A  few  loose  stones  were  noted  in  the  masonry  spillway  training  walls.  The 
concrete  weir  appears  to  be  in  good  condition  and  the  channel  is  kept  relatively  free 
of  debris  by  a  log  boom  located  at  the  spillway  inlet. 

The  masonry  walls  of  the  sluiceway  located  at  the  left  abutment  (for  transfer 
of  water  from  Howard  Reservoir)  appear  to  be  in  poor  condition.  Several  stones 
have  dislodged  from  the  walls  and  have  fallen  into  the  sluiceway  invert  and 
numerous  other  stones  are  loose.  Flow  from  Howard  Reservoir  is  not  significantly 
restricted  by  the  dislodged  stones,  however. 

The  outlet  structure  at  the  downstream  toe  of  the  dam  appears  to  be  in  fair 
condition,  although  some  cracked  or  missing  mortar  was  noted.  A  small  amount  of 
rust-colored  seepage  (about  0.23  gpm)  was  observed  flowing  from  beneath  the  base 
of  the  outlet  structure  during  the  inspection. 


d.  Reservoir  Area.  The  entire  perimeter  of  the  reservoir  is  bordered  by  a 
stone  wall  which  extends  approximately  3  feet  above  the  normal  pool  elevation.  No 
indications  of  reservoir  slope  instability  or  excessive  siltation  were  apparent  at  the 
time  of  the  inspection. 

e.  Downstream  Channel.  The  spillway  outlet  channel,  which  becomes 
Porter  Brook,  extends  approximately  300  feet  downstream  of  the  reservoir.  At  this 
point,  flow  is  directed  through  twin  24-inch  diameter  culverts  beneath  the  access 
road  to  chemical  feed  and  pumping  station  and  into  the  natural  channel.  At  the 
time  of  the  inspection,  water  was  discharging  into  the  channel  from  the  outlet  to 
the  10-inch  diameter  reservoir  bypass  pipe  which  is  located  immediately  upstream 
of  the  twin  culverts.  The  outlet  consists  of  a  10-inch  diameter  tee  section,  with  the 
side  discharge  pointing  upward  and  a  reducer  section  extending  the  straight  run  of 
the  tee  (see  page  C-5).  The  purpose  of  this  configuration  is  unknown. 

A  small,  poorly-defined  channel  extends  from  the  outlet  structure  at  the 
downstream  toe  of  the  dam  to  Porter  Brook,  a  distance  of  about  400  feet. 

3.2  Evaluation 

Porter  Reservoir  Dam  and  its  appurtenant  structures  are  considered  to  be  in 
fair  condition.  However,  a  number  of  conditions  require  further  attention.  These 
are: 

1.  The  thick  growth  of  vegetation  on  the  upstream  and  downstream 
slopes  hinders  the  early  detection  of  structural  deficiencies  such  as  cracking  or 
settlement.  In  addition,  vegetation  growing  between  riprap  stones  could  cause 
displacement  of  the  riprap. 

2.  The  lack  of  vegetative  cover  or  a  paved  surface  on  the  crest  of  the 
dam  could  lead  to  further  development  of  depressions  which  already  exist  or  the 
erosion  of  the  crest.  Similar  problems  could  result  from  the  eroded  path  on  the 
downstream  slope. 

3.  The  root  systems  of  trees  which  are  growing  on  the  downstream 
face,  at  the  downstream  toe,  and  in  the  vicinity  of  the  abutments  present  potential 
hazards  to  the  structural  integrity  of  the  embankment.  The  roots  could  create 
seepage  paths  through  the  embankment  and,  in  the  event  of  uprooting,  could  remove 
significant  portions  of  the  embankment. 

4.  Dislodged  stones  and  cracked  mortar  in  the  appurtenant  structures 
should  be  repaired  to  prevent  further  deterioration. 

5.  The  rust-colored  seepage  flowing  from  beneath  the  outlet  structure 
is  indicative  of  embankment  erosion  due  to  seepage.  However,  due  to  the  presence 
of  metal  pipes  in  this  vicinity  the  water  could  be  rusty. 


SECTION  4 


OPERATION  AND  MAINTENANCE  PROCEDURES 


4.1  Operational  Procedures 

a.  General.  Mr.  John  Bozio,  Chief  Operator  at  the  Cooper  Hill  Treatment 
Plant,  is  responsible  for  operations  at  Porter  Reservoir.  According  to  Mr.  Bozio, 
appropriate  operations  are  performed  to  ensure  that  an  adequate  supply  of  water  is 
available  to  meet  the  needs  of  the  area  within  the  City  of  Manchester  served  by 
Porter  and  Howard  Reservoirs.  As  a  general  guide,  the  pool  elevation  at  Porter 
Reservoir  is  kept  within  two  feet  of  the  spillway  crest  at  all  t;  nes. 

Normal  operating  procedures  are  dictated  by  weather  conditions.  If  there  is 
an  adequate  supply  of  water  in  the  reservoir,  there  is  no  need  for  operating 
personnel  to  be  concerned  with  anything  other  than  the  proper  operation  of  chemical 
feed  and  pumping  facilities  located  just  downstream  of  the  dam.  When  the  water 
level  falls  more  than  two  feet  below  spillway  crest  elevation,  a  gate  valve  is  opened 
at  Howard  Reservoir  to  permit  water  to  flow  to  Porter  Reservoir.  If  the  water 
supply  becomes  critical  the  water  impounded  at  the  upstream  dike  may  be  gradually 
"bled"  into  the  reservoir  to  help  build  up  the  supply.  This  bleeding  operation  is 
performed  by  allowing  water  from  the  dike  to  flow  through  a  4-inch  diameter  pipe 
(which  has  a  perforated  outlet  section  to  allow  aeration  of  the  lower  quality  water) 
to  a  holding  pond,  then  through  a  24-inch  diameter  culvert  to  Porter  Reservoir.  In 
order  to  obtain  maximum  flow  through  the  4-inch  pipe,  a  valve  on  the  10-inch  bypass 
pipe  from  the  dike,  which  normally  remains  open,  must  be  closed.  Under  normal 
operating  conditions,  water  from  the  reservoir  discharges  through  the  12-inch  water 
supply  main.  In  emergency  cases  or  when  maintenance  is  required,  the  reservoir 
may  be  drawn  down  by  operating  the  gatehouse  valves  on  a  6-inch  diameter  and/or  a 
12-inch  diameter  low  level  discharge  pipe. 

b.  Description  of  Any  Warning  System  In  Effect.  No  formal  warning  system 
currently  exists  which  would  alert  downstream  property  owners  of  an  impending  dam 
failure.  However,  there  is  a  National  Guard  Emergency  Plan,  which  would  go  into 
effect  when  nectssary. 

4.2  Maintenance  Procedures 


a.  General.  No  routine  maintenance  program  currently  exists  for  Porter 
Reservoir  Dam.  During  the  summer  of  1979,  the  City  employed  a  crew  of  workers 
under  the  CETA  program  to  remove  the  excess  vegetation  from  the  embankment. 
However,  the  dam  is  not  mowed  on  a  regular  basis. 

b.  Operating  Facilities.  Due  to  the  lack  of  periodic  maintenance  and 
exercising  of  the  outlet  facilities,  several  of  the  valves  are  not  operable.  According 
to  the  chief  operator,  only  three  of  the  six  gate  valves  located  in  the  gatehouse  are 
operable:  1)  The  mid-level  16-inch  intake  pipe  valve;  2)  the  8-inch  bypass  pipe 
valve;  and  3)  the  6-inch  low  level  discharge  valve.  Currently,  the  12-inch  valve  on 
the  outlet  pipe  is  open  with  no  reliable  means  of  closing  it  in  an  emergency.  The 
high-level  and  low-level  16-inch  intake  valves  are  not  operable. 
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Information  was  also  received  with  respect  to  outlet  works  located  under  the 
berm  and  lower  portion  of  the  downstream  slope.  The  operator  believes  that  all 
three  of  the  valves  located  on  the  12-inch  low  level  discharge  pipe  and  some  of 
those  located  on  the  pipes  interconnecting  Howard  and  Porter  Reservoirs  are  not 
operable. 

In  addition,  there  is  an  inoperable  valve  located  on  the  4-inch  diameter  pipe 
from  the  upstream  dike  which  allows  water  to  drain  from  the  area  upstream  of  the 
dike  to  Porter  Reservoir.  Consequently,  since  this  4-inch  valve  cannot  be  closed, 
runoff  from  the  upstream  residential  areas  cannot  be  completely  prevented  from 
entering  the  reservoir. 

4.3  Evaluation 

According  to  the  Chief  Operator,  no  regular  operational  or  maintenance 
procedures  are  performed  at  this  site.  A  periodic  inspection  and  maintenance 
program,  which  would  include  operation  of  the  gate  valves,  should  be  established. 
Additional  remedial  measures  are  described  in  Section  7.3. 


SECTION  5 


EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEATURES 


5.1  General 


The  total  drainage  area  for  Porter  Reservoir  Dam  is  approximately  0.6  square 
miles.  The  watershed  consists  primarily  of  residential  development  in  the  upper 
reaches  and  low-lying  swampland  immediately  upstream  of  the  reservoir.  The 
topography  ranges  from  Elev.  1000  at  the  farthest  upstream  point  in  the  drainage 
area  to  Elev.  418  at  the  normal  reservoir  surface  level.  Approximately  700  feet 
upstream  of  the  reservoir,  a  dike  has  been  constructed  which  prevents  runoff  from 
the  developed  portion  of  the  watershed  from  draining  directly  to  the  reservoir.  In 
effect,  this  dike  reduces  the  Porter  Reservoir  drainage  area  to  approximately  0.15 
square  miles  immediately  surrounding  the  reservoir  since  a  10-inch  diameter  bypass 
pipe  at  the  dike  diverts  floodwaters  downstream  of  the  dam.  However,  a  limited 
quantity  of  flow  reaches  Porter  Reservoir  from  the  dike  by  means  of  a  4-inch 
diameter  pipe  which  aerates  the  water  as  it  discharges  into  a  holding  pond  which 
conveys  water  through  a  24-inch  diameter  conduit  to  Porter  Reservoir. 

5.2  Design  Data 

According  to  Mr.  Norman  McKee,  the  Owner's  representative,  no  hydrologic  or 
hydraulic  design  data  is  available  for  Porter  Reservoir. 

5.3  Experience  Data 

According  to  the  Owner's  representative,  rainfall  and  reservoir  surface 
elevation  records  have  been  maintained  since  I960.  However,  the  flood  of  record  in 
this  region  occurred  during  Hurricane  Diane  in  1955.  According  to  Mr.  McKee,  the 
dam  has  never  been  overtopped. 

5.4  Test  Flood  Analysis 

The  recommended  test  flood  range  for  a  "Small"  size,  "Significant"  hazard  dam 
is  from  the  100-year  flood  to  one-half  of  the  Probable  Maximum  Flood  (PMF). 
Based  upon  the  potential  for  appreciable  property  damage  to  several  residences 
located  along  Porter  Brook,  the  selected  test  flood  is  one-half  of  the  PMF. 
Hydrologic  and  hydraulic  calculations  were  performed  with  the  assistance  of  the 
HEC-l-DB  computer  program.  The  flood  hydrographs  were  constructed  from  the 
Snyder  unit  hydrographs  using  average  coefficients,  an  initial  infiltration  of  zero  and 
a  constant  loss  rate  of  0.05  inches  per  hour.  The  Hop  Brook  adjustment  factor  was 
used  to  reduce  the  Probable  Maximum  Precipitation  based  on  the  drainage  area. 
Stage  vs.  discharge  and  stage  vs.  storage  relationships  were  developed  for  Porter 
Reservoir  Dam.  These  relationships  were  utilized  by  the  program  to  route  the  test 
flood  through  the  dam.  The  reservoir  water  surface  was  assumed  to  be  at  the 
spillway  crest  elevation  at  the  beginning  of  the  storm  event.  Although  the  upstream 
dike  diverts  a  great  deal  of  the  upstream  runoff  around  the  reservoir,  the  test  flood 
was  computed  assuming  that  all  the  watershed  runoff  reaches  Porter  Reservoir. 


The  peak  inflow  and  outflow  rates  for  the  test  flood  at  Porter  Reservoir  were 
computed  to  be  600  cfs  and  570  cfs,  respectively.  The  peak  outflow  corresponds  to 
a  stage  of  4.2  feet  above  the  spillway  crest,  or  1.8  feet  below  the  top  of  dam 
elevation.  The  spillway  is  capable  of  discharging  970  cfs  and  can  pass  100  percent 
of  the  test  flood  without  overtopping  of  the  embankment. 

5.5  Dam  Failure  Analysis 


A  failure  of  the  embankment  was  simulated  by  the  HEC-l-DB  computer 
program  assuming  a  280-foot  wide  by  20-foot  deep  breach  with  vertical  side  slopes 
developing  within  2  hours.  The  failure  was  assumed  to  occur  with  the  reservoir 
surface  at  the  top  of  dam  elevation.  The  resulting  breach  outflow  was  routed  to  the 
initial  damage  center,  which  is  considered  to  be  several  residences  located  about 
2,000  feet  downstream  of  the  dam.  The  approximate  channel  cross-section  at  this 
point  is  shown  on  page  D-5. 

The  failure  analysis  indicated  that  a  breaching  of  the  dam  with  the  reservoir 
surface  at  the  top  of  the  dam  would  result  in  a  stream  depth  of  3.3  feet,  or  1.3  feet 
above  the  channel  banks,  with  a  corresponding  flow  of  1,020  cfs  at  the  damage  area. 
The  estimated  sill  elevation  of  the  lowest  house  in  this  area  is  2  feet  above  the 
channel  banks.  Therefore,  the  breach  flood  would  not  reach  the  houses  but  would 
probably  inundate  a  number  of  properties.  In  addition,  a  flow  depth  of  greater  than 
one  foot  could  be  expected  over  the  highway  which  crosses  the  stream.  A  flood  of 
this  magnitude  would  result  in  appreciable  property  damage,  but  it  is  unlikely  that 
any  lives  would  be  lost. 


SECTION  6 


EVALUATION  OF  STRUCTURAL  STABILITY 


6.1  Visual  Observations 


No  major  structural  deficiencies  such  as  settlement,  cracking,  or  slope 
instability  were  observed  during  the  visual  inspection.  However,  several  conditions 
of  potential  structural  instability  were  noted.  The  thick  growth  of  vegetation  on  the 
embankment  and  the  trees  on  the  downstream  slope  present  hazards  to  the 
structure.  The  exposed  earth  on  the  crest  of  the  dam  is  subject  to  erosion  and  the 
masonry  is  in  need  of  repair  on  several  of  the  appurtenant  structures.  A  small 
amount  of  seepage  was  observed  flowing  from  beneath  the  outlet  structure  at  the 
time  of  the  inspection.  These  conditions  are  discussed  in  greater  detail  in  Section  3. 

6.2  Design  and  Construction  Data 

The  only  available  design  or  construction  data  with  regard  to  Porter  Reservoir 
Dam  is  the  set  of  original  design  drawings  dated  1902.  However,  the  dam  does  not 
appear  to  have  been  constructed  as  originally  designed  since  several  discrepancies 
between  the  existing  structure  and  the  design  drawings  were  observed  (See  Section 
2.4c.). 


6.3  Post  Construction  Changes 

According  to  the  Owner's  representative,  there  are  no  records  of  any  post¬ 
construction  changes  to  the  dam.  The  only  known  modifications  at  the  site  are  the 
construction  of  the  upstream  dike  and  appurtenances  and  the  installation  of  piping  in 
the  downstream  berm  of  the  dam  which  allows  water  to  flow  directly  from  Howard 
Reservoir  into  the  City  of  Manchester  distribution  system. 

A  new  water  treatment  facility  is  under  design  for  future  construction  at 
Globe  Hollow  Reservoir.  It  is  planned  that  water  will  flow  by  gravity  from  Porter 
and  Howard  Reservoirs  to  the  new  facility.  Water  will  then  be  pumped  to  storage 
tanks  for  use  in  the  City  distribution  system. 

6.4  Seismic  Stability 

Porter  Reservoir  Dam  is  located  in  Sesmic  Zone  1  on  the  "Seismic  Zone  Map  of 
Contiguous  States."  Therefore,  according  to  the  Recommended  Guidelines  for  Phase 
I  dam  inspections,  the  dam  need  not  be  evaluated  for  seismic  stability. 


SECTION  7 


ASSESSMENT,  RECOMMENDATIONS  &  REMEDIAL  MEASURES 


7.1  Dam  Assessment 

a.  Condition.  Based  upon  the  visual  inspection  of  the  site  on  November  14, 
1979,  the  dam  is  considered  to  be  in  fair  condition.  No  major  structural 
deficiencies  were  noted  during  the  inspection.  Several  conditions  of  potential 
structural  instability  are  described  in  Sections  3  and  6.  In  addition,  a  number  of 
gate  valves  are  inoperable  at  this  site,  as  described  in  Section  4.  The  spillway 
appears  to  be  in  fair  condition  and  is  hydraulically  adequate. 

b.  Adequacy  of  Information.  Sufficient  information  has  been  obtained 
through  the  field  investigation,  from  data  furnished  by  the  Owner,  and  through 
telephone  conversations  with  City  of  Manchester  personnel  to  conduct  a  Phase  I  dam 
evaluation. 

c.  Urgency.  The  recommendations  and  remedial  measures  described  in 
Sections  7.2  and  7.3  should  be  implemented  within  one  year  of  receipt  of  this  Phase  I 
Inspection  Report. 

7.2  Recommendations 

The  Owner,  the  City  of  Manchester  Water  and  Sewer  Department,  should 
retain  the  services  of  a  qualified  registered  professional  engineer  for  the  following 
purposes: 

1.  To  investigate  the  source  and  nature  of  the  seepage  observed  at  the 
outlet  structure  and  recommend  a  means  of  treatment. 

2.  To  direct  the  removal  of  trees  and  their  root  systems  from  the 
downstream  slope  and  the  vicinity  of  the  abutments  and  to  backfill  any  remaining 
voids  with  suitable,  thoroughly  compacted  material. 

7.3  Remedial  Measures 

a.  Operation  and  Maintenance  Procedures.  The  Owner  should  also  imple¬ 
ment  the  following  operation  and  maintenance  procedures: 

1.  Vegetation  on  the  upstream  and  downstream  slopes  of  the  dam 
should  be  cut  and  vegetation  growing  between  the  riprap  stones  should  be  removed. 

2.  Depressions  on  the  crest  of  the  dam  should  be  filled  and  the  crest 
should  be  provided  with  a  vegetative  cover  to  prevent  future  erosion.  If  significant 
traffic  along  the  top  of  the  dam  is  anticipated,  a  paved  roadway  should  be  provided. 
The  eroded  path  along  the  downstream  slope  should  also  be  filled  and  reseeded. 
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3.  Dislodged  stones  in  the  masonry  appurtenant  structures  should  be 
replaced  and  cracked  mortar  should  be  repaired. 

4.  All  inlet  and  outlet  valves  associated  with  operations  at  Porter 
Reservoir  Dam  should  be  exercised  on  a  regular  basis.  Any  gate  valves  which  are 
not  currently  operable  should  be  repaired. 

3.  A  program  of  annual  technical  inspection  should  be  instituted.  A 
regular  maintenance  program  should  be  established  in  conjunction  with  the  technical 
inspection. 

6.  A  formal  downstream  warning  system  should  be  developed. 

7.4  Alternatives 

No  valid  alternatives  to  the  recommendations  and  remedial  measures 
described  above  are  considered  feasible  for  this  site. 
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APPENDIX  A 

INSPECTION  CHECKLIST 


VISUAL  INSPECTION  CHECK  LIST 


INSPECTION  TEAM  ORGANIZATION 


Projects _ Pnrt.pr  Rp<:pr\/fvj  c  H*™ - 

National  I.D.  0: _ CT  00014 _ 

Location: _ Manchester.  Connecticut 

Type  of  Dam: _ Earth  Embankment _ 

Inspection  Date(s): _ November  14.  1979 _ 

Weather: _ Overcast,  Mid-40's _ 

Pool  Elevation:  417+  MSL 


Inspection  Team 


Leonard  Beck 
Steven  Snider 
Alan  Hanscom 
Rodney  Georges 


O'Brien  &  Gere 
O'Brien  &  Gere 
O'Brien  &  Gere 
Bryant  &  Associates 


Structures 

Foundations  &  Materials 
Structures 

Hydrology /Hydraulics 


♦Mr.  John  J.  Williams,  Vice-President,  O'Brien  &  Gere  has  visited  the  site  but  not 
necessarily  in  conjunction  with  the  inspection  team. 


Owner's  Representative 


Mr.  Frank  Jodaitis,  Chairman,  Water  &  Sewer  Commission;  City  of  Manchester.  Ct. 


Project: 
National  1.0.  0: 
Date(s): 


VISUAL  INSPECTION  CHECK  LIST 

Porter  Reservoir  Dam _ 

CT  00014 _ ' 

November  14,  1979 _ 


AREA  EVALUATED 
DAM  EMBANKMENT 
Crest  Elevation 

Current  Pool  Elevation 

Maximum  Impoundment  to  Date 
Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and  at  Concrete 
Structures 

Indications  of  Movements  of  Structural 
Items  on  Slopes 

Trespassing  on  Slopes 

Vegetation  on  Slopes 

Sloughing  or  Erosion  of  Slopes  or  Abutments 


CONDITIONS 

424.0 

417.0 

fOO  acre-feet 
None  Observed 

N/A 

Few  potholes  along  access  road 

None  Observed 

No  misalignment  observed 

No  misalignment  observed 

Abutments  -  several  trees 
gatehouse  -  embankment  is  sound 

None  Observed 

Well  traveled  path  on  d/s 
slope  (berm  to  crest) 

Mostly  grass  covered  -  some  brush 
and  trees;  heavy  brush  at  toe 

No  significant  indications 


Rock  Slope  Protection  -  Riprap  Failures 


Minor  displacement  of  stones 
on  2H : I V  slope 


VISUAL  INSPECTION  CHECK  LIST 


Project: _ Porter  Reservoir  Dam 


National  I.D.  //: 

CT  00014 

Date(  s): 

November  14,  1979 

_ AREA  EVALUATED _ _ 

DAM  EMBANKMENT  (Con't) 

Unusual  Movement  or  Cracking  at  or  near  Toe 
Unusual  Embankment  or  Downstream  Seepage 
Piping  or  Boils 

Foundation  Drainage  Features 
Toe  Drains 

Instrumentation  System  None 

♦Note:  1902  Drawings  of  the  dam  indicat;  that  a  toe  drain  was  to  be 
installed.  However,  since  these  are  not  record  drawings  and 
because  several  discrepancies  be  :ween  the  drawings  and  actual 
conditions  have  been  detected,  tiey  should  not  be  considered 
reliable. 


CONDITIONS _ 

None  Observed 

h  gpm  rust  colored  seepage 
at  d/s  tailwall 

None  Observed 
Unknown* 

Unknown* 


VISUAL  INSPECTION  CHECK  LIST 


Project: _ Porter  Rpsprvrvir  ham 

National  I.D.  0:  CT  00014 

Date(s ): _ November  14,  1979 

AREA  EVALUATED 

OUTLET  WORKS  -  SPILLWAY  WEIR,  APPROACH 
AND  DISCHARGE  CHANNELS 

a.  Approach  Channel 

General  Condition 
Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 
Floor  of  Approach  Channel 

b.  Weir  and  Training  Walls 

General  Condition  of  Concrete 

Rust  or  Staining 

Spalling 

Any  Visible  Reinforcing 
Any  Seepage  or  Efflorescence 
Drain  Holes 

c.  Discharge  Channel 


CONDITIONS 


Good 

None 

None 

Lined  with  stone  rip-rap 
clear  of  debris 

Stone  Masonry  walls  in  good 
condition 

None  Observed 
Very  $1  i  ght 
None  Observed 
None  Observed 
None  Observed 


General  Condition 


Good 


VISUAL  INSPECTION  CHECK  LIST 


Project: _ Porter  Reservoir  Dam 

National  I.D.  1h _ CT  00014 _ 

Date(  s): _ November  14.  1979 


AREA  EVALUATED 

CONDITIONS 

OUTLET  WORKS  -  SPILLWAY  WEIR,  APPROACH 

AND  DISCHARGE  CHANNELS  (Con't) 

Loose  Rock  Overhanging  Channel 

None 

Trees  Overhanging  Channel 

Several  beyond  access  road 
to  chemical  feed  and  pumping 
station. 

Floor  of  Channel 

Clear  for  150  feet,  then 
natural  channel 

Other  Obstructions 

Twin  24-inch  culverts  under 
access  road 

VISUAL  INSPECTION  CHECK  LIST 
Porter  Reservoir  Dam 


Project: 

National  I.D.  //:  C"T  00014 


Date(s):  November  14,1979 


AREA  EVALUATED 
OUTLET  WORKS  -  CONTROL  TOWER 


CONDITIONS 


a.  Concrete  and  Structural 

General  Condition 

Condition  of  Joints 
Spalling 

Visible  Reinforcing 
Rusting  or  Staining  of  Concrete 
Any  Seepage  or  Efflorescense 
Joint  Alignment 

Unusual  Seepage  or  Leaks  in  Gate  Chamber 
Cracks 

Rusting  or  Corrosion  of  Steel 
b.  Mechanical  and  Electrical 

Air  Vents 

Float  Wells 

Crane  Hoist 


Stone  masonry  -  fair 
Missing  and  cracked  mortar 
Bricks  deteriorating 
N/A 
N/A 

None  Observed 

Good  -  No  settlement  suspected 

Insignficant 

Between  stone  blocks  in 
foundation 

None  Observed 

None  Observed 
No  longer  used 
None 


VISUAL  INSPECTION  CHECK  LIST 


Project: _ Porter  Reservoir  Dam 

National  I.D.  //: _ CT  00014 _ 

Date(  s): _ November  14,  1979 


AREA  EVALUATED 

OUTLET  WORKS  -  CONTROL  TOWER  (Con't) 
Elevator 

Hydraulic  System 

Service  Gates  (Valves) 

Emergency  Gates  (Valves) 

Lighting  Protection  System 

Emergency  Power  System 

Wiring  and  Lighting  System  in 
Gate  Chamber 


CONDITIONS 


None 


None 


Only  one  of  three  intake 

values  is  operable 

12"  outlet  valve  cannot  be  closed 

6"  blowoff  and  8"  bypass  are 

operable. 

None 


None 


Unknown 


VISUAL  INSPECTION  CHECK  LIST 
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Project: 
National  I.D.  //: 
Date(s ): 


Porter  Reservoir  Dam 

CT  00014 _ 

November  14,  1979 


AREA  EVALUATED 

CONDITIONS 

OUTLET  WORKS  -  OUTLET  STRUCTURE  AND 

OUTLET  CHANNEL 

General  Condition  of  Concrete 

Stone  masonry  -  good 

Rust  or  Staining 

None  Observed 

Spalling 

N/A 

Erosion  or  Cavitation 

None  Observed 

Visible  Reinforcing 

N/A 

Any  Seepage  or  Efflorescence 

\  gpm  at  base  of  tailwall 

Condition  at  Joints 

Cracks  in  Mortar 

Drain  Holes 

None  Observed 

Channel 

Standing  water;  ill -defined 
and  overgrown 

Loose  Rock  or  Trees  Overhanging  Channel 

Several  trees,  low  stream  banks 

Condition  of  Discharge  Channel 

Poor  -  several  constrictions 
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*N0TE :  Except  for  page  B-10,  information  included  in  this  Appendix 

was  provided  by  the  City  of  Manchester,  Engineering  Department. 
Elevations  on  pages  B-l  through  B-4  and  page  B-10  refer  to  NGVD 
Datum.  The  datum  of  the  1902  drawings  is  unknown. 
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LOCATION  PLAN  No. 

Site  Plan  Sketch  A 

PHOTOGRAPHS  Page 

No. 

No. 

1.  Details  of  upstream  face  and  top  of  the  dam  with  the  1 

gatehouse  and  catwalk  in  the  background. 

2.  Gatehouse  and  catwalk  with  the  right  shoreline  in  the  1 

background. 

3.  Heavy  weed  cover,  trees  and  utility  pole  on  the  2 

downstream  face  of  the  dam. 

4.  Heavy  tree  cover  on  the  downstream  face  of  the  dam.  2 

5.  Downstream  reservoir  drain  outlet.  3 

6.  Inflow  into  Porter  Reservoir  from  Howard  Reservoir  3 

approximately  2,200  feet  to  the  southeast. 

7.  Inlet  to  the  "wastewater"  spillway  constructed  in  the  4 

right  abutment. 

8.  Weir  in  the  "wastewater"  spillway  channel  about  75  feet  4 
downstream  from  the  reservoir. 

9.  "Wastewater"  spillway  outlet  channel  as  viewed  from  the  5 
bridge  over  the  channel. 

10.  Outlet  of  conduit  in  the  "wastewater"  spillway  outlet  5 

channel. 

11.  Potential  damage  area  one-half  mile  downstream  from  6 

the  dam. 

12.  Potential  damage  area  one-half  mile  downstream  from  the  6 
dam. 

13.  Potential  damage  area  1.2  miles  downstream  from  the  dam.  7 

14.  Potential  damage  area  1.2  miles  downstream  from  the  dam.  7 
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1.  DETAILS  OF  THE  UPSTREAM  PACE  AND  TOP  T  ACE  OF  THE  DAM 
WITH  THE  GATEHOUSE  AND  CATWALK  IN  THE  BACKGROUND. 
(11/14/79) 


2.  GATEHOUSE  AND  CATWALK  WITH  THE  RIGHT  SI  IURKI  INF  IN 
THE  BACKGROUND.  (11/14/79) 
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HEAVY  WEED  COVER,  TREES  AND  UTILITY  POLE  ON  THE 
DOWNSTREAM  FACE  OF  THE  DAM.  (11/14/79) 


4.  HEAVY  TREE  COVER  ON  THE  DOWNSTREAM  FACE  OF  THE  DAM 
(11/14/79) 
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